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Experimental
Synthesis of propanediyl-1,3-bis(N,N-dimethyl-N-dodecylammonium bromide) (PDDB)
In this work, the synthesis of PDDB was similar to the procedure reported by Zana et al. 1 In brief, 0.22 mol dimethyldodecylamine and 0.1 mol 1,3-dibromopropane were added in a round flask with a capacity of 250 mL and 150 mL absolute ethanol was added as solvent. Herein, in order to ensure the complete biquaternization as much as possible, a 10% excess of dimethyldodecylamine was adopted. This reaction was The Quantum chemical calculation was performed by the Gaussian 09W software.
At the same time, the B3LYP functional with 6-31G (d, p) basis set was used to geometrically optimize the structures by density functional theory (DFT).
The optimized geometric structures, the highest occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO) from Quantum chemical calculation were showed in Figure S6 . The corresponding parameters, i.e., the energy of the highest occupied molecular orbital (E HOMO ), the the energy of the lowest unoccupied molecular orbital (E LUMO ) and their energy gap (ΔE = E LUMO -E HOMO ),
were showed in Table S2 .
The E HOMO value is related to the electron donating ability of the compound. The
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higher the E HOMO value, the stronger the electron-donating ability, which suggests the inhibitor molecular donates electron more easily to the vacant orbital of the metal, thereby retarding the metal corrosion. 8 The order of E HOMO follows PDDB < PDHDB, illustrating PDHDB could have a better inhibition effect than PDDB. This is consistent with our experiment results. On the other hand, the E LUMO value indicates the electron accepting ability of one molecule. By contrast, the lower the E LUMO value, the higher the ability of accepting electrons. Therefore, a decreasing E LUMO suggests the better inhibition efficiency. 9 Also, the order of E LUMO is PDDB > PDHDB in Table S2 . Similarly, this trend is in agreement with the experimental data. The ΔE value between E LUMO and E HOMO is another important factor in describing the molecular activity. When the ΔE value decreases, the inhibitor efficiency is improved. 10 The trend for the ΔE values follows the order PDDB > PDHDB, which suggests that PDHDB would adsorb on the metal more easily to prevent the metal from the corrosion effectively.
